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= (54) Title: BLOOD-BRAIN BARRIER DISRUPTION INHIBITORS 

^ (54) &L&wMrmfcm#m 

(57) Abstract: The invention aims at providing blood-brain barrier disruption 
^ inhibitors. The invention provides blood -brain barrier disruption inhibitors containing 

ff) \ as the active ingredient pyrazolone derivatives represented by the general formula 

y^s^M (*)* physiologically acceptable salts thereof, or hydrates or solvates of the same: 

^ /i\ (I) wherein R 1 is hydrogen, aryl, alkyl, or alkoxycarbonylalkyl, and R 2 is hydrogen, 

aryloxy, arylmercapto, alkyl, or hydroxyalkyl, or R l and R 2 may be united to form 
alkylene; and R 3 is hydrogen, alkyl, cycloalkyl, hydroxyalkyl, benzyl, naphthyl, 
j_ phenyl, or phenyl which is mono- to tri-substituted with one or more members 

^ selected from the group consisting of alkyl, alkoxy, hydroxyalkyl, alkoxycarbonyl, 

Q alkylmercapto, alkylamino, dialkylamino, halogeno, trifluoromethyl, carboxyl, cyano, hydroxyl, nitro, amino, and acetamido. 
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(57) 



tf, TIB^ ( I ) : 



t Kn^T^A-*, ^^v?/^ 7x^/1/1, XttT/l^A-aE, 

TA=*^S^ t Ka^i/TM/H, T /V^^-iy^y ;V^=.;vm, T/V*;V* j>v 




(i) 



o 



WO 2004/063167 PCT/JP2004/000105 



jfcWgHFI (blood-brain barrier) t fe, JhMfrbmffiMfo^ <D^@(D^ff^ 

-rzmntemiit vxm^imtiLWftfcmmzmmvt£< xn^b^t znx^ 

&&&mm, M&titcmmmtek*(D*uttmm<D0km&m!&xtt 
ik.mmmmmmvx&<9 > m^^^^i-^^tt^ b#>f stnf 

— a-^I L— 1 0 d s iS5'IE : Sr^"f~^- 1 elf c? tbTV^S (S.L. Hauser, et al. , 
Cytokine accumulation in CSF of multiple sclerosis patients: frequent 
detection of interleukin-1 and tumor necrosis factor but not interleukin-6. 
Neurology, 40: 1735-1739 (1990) ) 0 
-2f , TIB^: ( I ) : 
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(I) 



R l tt;fc5fcllK-?\ ry-/K ^it l ~ 5 ©7;v^;^^^it 3 ~ 

7y-;M/^/b, ^it 1 ~ 5 07/^/VXit^it 1 - 3 (D t Ka^v'T 
^*/U«ri£U R^tfR 2 ^ ^LT»3-5 07/^l/^ 

R 3 ^7K*^, ^i|[l~5(07M;K ^m^5~7cOv-^oT/W=¥ 
/K Ml~3©t Kn^v'TA'dr/K ^Vv^/K X 

-5©7;v3^^;^/K m^Wm — s<DT^/v^ju^^h, $imW:i~ 

7?\<j>rxi*^;V^ jj/VTS^-is/U, v'TV. TKm^ T5/, .RtFT-fe h 

r«igiES^ffl (#^¥5-3 152 3^m^m), mwutmn&f&ttiffltfF 

^ (#<^5p5-3 5 1 2 8-J§-<k$R3r#HSh fcftt*^ (#H8¥3-2 1 5 4 2 5 
-5§-<k#&£#Jfh S.t^«±#WJ#ffl (#IS¥3 - 2 1 5 4 2 6 £r#JBD 

£fc, _LfE:£ (I) ©^©5^ 3-^^-1-7x^-2-^7^/ 

y ^- 5 -^-^^gb^^-r^^j^ 200 nu^, mvmm (— « 

i4Sr^Ti~5ii:* s #'&$tbTV^S (Kawai, H. , et al. , J. Phamacol. Exp. Ther. , 
281(2), 921, 1997, IkXfi Wu, TW. et al. , Life Sci, 67(19), 2387, 2000 
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ip*>s *»wmj:*ttf, Tia^: (i) : 



/v^v'S, T y 1 ~ 5 (DT^^mXi^mW^. l ~ 

3<Dt Kn^v-T/l^^£^L ; R^tfR 2 ^ *^tt^it3 

~5<OT/V=¥l/^S^*U ; R 3 te> TK^M^s 1 ~ 5 ©7^^ ^ 

^5^7 05^07/^/^ ^ijf $C 1 ~ 3 © fc Kc2=¥VT^^r/VS, 

©7/^^v^I % «l-30t Kn^V7/^;vS> »£*8fc2~ 5 ©T/U 




(i) 



o 
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: T)V\Z.$~>YiZ>'7 )Vir^>y"t4 h y iTEER (Transcellar 

endothelial electrical resistance) £<Z>*aBi (^<D|H) Sr^l - ,, HI 1 Kl&V^ 

7|)x/KD apicalffifl (ft^SlilSOl) <0**f4 J\$*\Z.7 SV^U^-i >-$T^JPb 
~C N basolateral -fifl (T^hoi?-^ htf>0{!|) ©^f/f !>A^(Z)7/l'tUt^y© 
£r&$9 LTV^5 0 — ^fl#|ig * -C fcl basolateral iffil fcLjSig b 7 /l^ ^ ^ 
*£r N apicaHlMx^ * A*:7/l^ IH?^ ^^T-#JofdtT*fc5 0 HRJbttrt 
h7^>)x/KD7^/^-+7^ hnf-f h<D&m&&imotz. V — 
$)\<<DW&t y 77^ (PStotal) dS$|^£*l,5fc#>, h ^>^!7 i/KD7 /V- 
^ — ICT^. fn-y-^T hfctt&ig^bfc^©^^ y T7^^(PSastro+filter) 
<b l^teU^TfctlE LTV * 5 e *F&jE5£: 1/ PStotal = 1/PSendo + 1/ PSastro+f ilter G 

H2}3: % TEER{C^t5TNFa (tumor necrosis factor alfa) 33<fctJ*I 
L 1 j3 (inter leukin-1 beta) Oj^^p^fcj^Sr^l-o 

®3{3\ TEERC>ift5NF-BB (nuclear factor- kB) $&^M& J; TJ* i 
NOS (inducible nitric oxide synthase) PW^<D^|^:^^i- 0 a-MSHk£alfa 
melanocyte-stimulating hormone 5r^~t~ 0 

04ft, k B|B4H&&J:tf i NO S m.^M<D^0}^ 

E16 B\ EAE7y MH*3tt5TNF aiIL-1 )3 <7)4itfet^^B B B^i^tt 
m7fe, EAE7^ H'&ttSTNF a t I L-l 0 ©it^tB B B^i&& 
Hl8f*, EAE*7/>7 S> h^*5VNT^J^#U3&V>P (ay^n-zv), 7* 
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mmm<o^&5RTf/x&Himv>fr#>c>EM (sir, *&w<Dmnt %wrz>) 
^mmwK^m-t^ a) T^sfts^^n^w^ixi**©^^ 

#3&93-cJBwS5*; ( i ) T^&tbSfb-a^tes shuttle «fc y> . VXT<D&. ( i ' ) 

xra d") *> Ho *m*b#©s; (i) fcwu «3H±^ a 

fc5„ ^!HOgI©fM^tLttt, TIBO^ (DXttd") t^£*l 



m^jfe if<D^u trismus xte7mm^<Dm&^u&ztifr7 

^f/H, >fy^;H, sec-^/WX, tert-^/waE. ^^^S^^^tf 




WO 2004/063167 
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7x=;^;v^7°M> p-t Kudr^^i^/wy^^bS^^^tf^ttSo 
R 1 &tfR 2 tf>/t^K:*5tt5£<lJf3& 3~5 (DT/^V-ySitt^ hy^^w 

R^^R 3 ^^^^!^ 1~3 (Dt Ka^i/T7V^/V£t Lttt, 

V2k ^>^si'**cx/mm&mifh)n, «t 2-5 ©7;i/ = 

^ h^i/Zi/i'tf-frm^&mf bin. ®M1k i~3 ©7;v^;^/v*7' h» 
^i:i-4©7;v^7^Si:LT^ y^TS;/^ ^/i" 
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3 — ^VV— 1 --7 =^=^)V- 2 - ;/ V >-5-3r> ; 
3-^^/1^-1- — 2 — tT^y y ^- 5 -Or^s ; 

Z-t^-tV-X- /I") -2-t°7 > /!Jy-5-ty ; 

1 - (4-^^/W7oi=/^) - 2 - tf^y y ^- 5 -^-^ ; 
3 -^^VV— 1 - (3, 4-^f/W7x=A') -2 — t^7^y ^-5— J^V ; 
1- (4-^;V7 =c,=.;V) - 3 ^VW- 2 - t°7 ✓ y *S— 5 -^"^ ; 
3-^^/W-l- (4-7"n tVV7^— /V) -2-t°7>^y ^-5-^-^ ; 
1- (4-^7ss^/) -3-^^^-2-t°7>^y is-B-X-Zs ; 
1- (3- Hy/l'to^Wi^) — .3— 2 — If? ^y ^-5 
-^-^ ; 

1- (4-MJ7;vtn^f/V7j=;v) - 3 fA?- 2 - fcf?y y ^— 5 

1- (2-* Y*ci/y a^~;V) -3-^f;l'-2-lf7/y> / -5-ty; 
1- (3-p< h^;/7i-;V') -3-^^^-2-t°7yy ^-5-^"^ ; 
1- (4-^ h^v-^^^/V-) -3-^^^-2-t°^yy ; 
1- (3, h^y^^M -3-^^/U-2-\f7^V 

1- (4-xh^v/7x^) -3-^f;V-2-tf7/!)V-5-ty; 
3 -7^/1/- 1 - (4-ZfV7$*x/y ?V) -2-t°7yy ^-5— ; 
1- (4-7h^v'7x=;W) -3-^^-7V-2-t°7yy ^-5-^-^ ; 
1- (2-^nci7i=/l') -3-^^-2-k'7/yv-5-ty; 
1- (3-^nP7i^) -3-^f;l'-2-tf7/y>'-5-^; 
1- (4-^nn7x^;W) -3-^f;^-2-^7 > /!)^-5-ty ; 
1- (3, 4-v?^ao7x=;l') -3-^f/W2-f7^!)>'-5-ty ; 
1- {A—Zfn=ey 3L=-;V) -3-^f;W-2-fc°7 , /!Jy-5-ty ; 
1- (4-7/VtP7i^) — 3— *^As— 2 — fcT^y y V— 5— ^"^ ; 
1- (3-^na-4-^f;l'7i^) -3-^f;V-2-1^7 x /!l V-5 
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1- (3-^W;V*yb7 ^~JV) -3-^f^-2-t'7^!)^-5- 
; 

. 

4- (3-^5vV-5-2i-=^y-2-fc 0 7>^ ^-1— f/v) ; 
1- (4-x hdf-^/i/^/W7x^) -3-^f;v-2-f7^yy-5 

1- (4-=hn7x-;v) -3-^^-2-^7/5^-5-^; 
3 -a^yl*— l -7x^;V- 2 - y U 5— ; 
1 - 7x-;i/- 3 -7°n fcVV- 2 - 1°7 ✓ U is— 5 — * V ; 
1, 3 -i?7 2 - If 7 / 5 ^- 5 - ; 

3- 7^-/1/- 1 - (p-hP/V) -2-lf7/ry-5-ty; 

1- (4-^ b^rv-^zn— /v) - 3 -y ^.^/V- 2 y V 1^-5-^-^ ; 

1- (4-^nn7x=/l/) -3-7^^/W-2-lf7/y ^-5-^"^ ; 
3, 4-v^^vU- 1 -7x-;v-2-lf7/!J V— 5 -^"^ ; 

4- ^fy7°f/V-3-^f/V-l-7i=;V-2-tf7/!J ; 
4- (2-t Ko^ri/xf/l/) -3-^f;l/-l-7x^-2-t°7y^ 

3 — *f-As— 4 — 37^/ 3r->- 1 - 7x=;l/- 2-^7 , /D ^— 5 -Jrls ; 
3 - 5vV— 4 - ^ ^ =-/V^ 7>h-l -7x=/V-2-t'7 > /!) V- 5 - 
^-V ; 

3, 3' , 4, 5, 6, Kn-2-7x=/V-2H-^y^/-/l/ 
-3-^"^ ; 

3- h^rv-TJ/V^^^y -l-7x-;I/-2-l?7 , /!)y-5-t 

1 -7x=;l/- 2- t 0 ^/ y ^- 5 -^-1/ ; 
3-y^/V-2-t°7yy ^-5-*^ ; 
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3-^^/1^- 2- tr^yy ^-5-^-^ ; 

1- -3-^^/l—2-t 0 7^y ; 

tx^^y;V- Z-t^fV- 2 - ✓ y >- 5 ; 
l—s<l/i?;V- Z-**f-)\>— 2 — \f7VV 5-3-1/ ; 
1- (a -Try? A,) -3-^^-2-1^7^ y V- 5 -^"^ ; 
1 — ^ ^VV— 3-7x^- 2 — y y ^-5-^->- ; 
3-^^VV-l- -2-^7^1)^-5-^; 
1— (4-^71^) -3-^f/V-2-t'7/!)^-5-ty ; 
1- (4-p< b^v-^^^/l^) -3-^f/V-2-t*7 , /!J^-5-ty; 
1- (4-^ f^r^^^— /V) -3-^f^-2-tf7/!J^-5-ty; 
1- (4-^dp7i-/V) -3-^f;l/-2-tf7 > /^-5-t>'; 
1- (4-tKndfi/7s=/V) - 3-^^/W- 2-fc°^^y ^- 5 ; 
1- (3, 4-v?k Kn^->7i=/>) - 3 2 - tT9 ^ V 5 - 

1- (2-tKn^^7x=;u) - 3 f-fls— 2 - 1°9 V V i/— 5 —Oris 

1- (S-tKc^i^) -3-^f;w-2-lf7/^-5-tv 

1— (4-t Kndri/7x^) -3-^f;v-2-l: 4 7/y 

1- (3, 4-fc Kn^S^a^AO -3-^f;W-2-t°7^!J>'-5-t 

^ ; 

1— (4-fc Ko d rv / 7x=;l') - 3 - 7x^;l/- 2 - tf^^P 5 — r^V ; 
1- (4-t Kn^^^^/l^^^^/i^) - 3 ^?V- 2 - 1°7 ✓ y ^- 5 - 

1- (4-7^/7x=/I/) -3-^^/l^-2-t°9> f y ^-5-^-^ ; 
1- (4-^W5/7x=;l/) - 3 —tT-fls— 2 -t 0 7>^y ^-5— Jrls 
1- (4-xf;i/7 5y7x=;i/) -3-^^-2-^/^ V- 5 — 
1- (4-7*W5;7x=;V) -3-^f/V-2-f7/y ^- 5 — 
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l- (4-^f;v7$;7s^) -3-^f;i>-2-t'7 x /y^-5-t 

1- (T-febT^ K7x=;w) -3-^f;V-2-t'7 > /yv-5-^y;S 
1- (4-^7;7x-/V) -3-^^"/U-2-tT7> f y ^~ 5-*> 

ant. jut***, y >mm<omkb(om._; *?>'x;i>&>wt, P -h^ 

Wi'BK $s*-PWts T^a/n^^ ^^g^ i7-y^/w^ -a 

i^t^^tit ; t b y 7^, ^ y i7^^^>t/w^ y ^Mi<^ 

t;v^>/<>^ 7J ? A^(DT/^7J y±l^li:©i| ; T^=7\ by 
2 — X ^ 7 — 2 — ;* ^VW— 1 —~7xis<J — /K / — A'T 5 N-;*^- 

ii 



WO 2004/063167 
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lOOOmg/kg U< Pfefc 9 0. 5~50mg/kg «9 x #&nf£# 

0 fofc 5 0. 01~100mg/kg 0* U < 0. l~10mg/kg ffcmT? 

§o ±iafi#*tt lei @xr± 2-3 @fc^wcs!#i-a©3fts#* b< N « 

Mia^ttXtJ ? ^^WK:W*U5«afe&P'»iUTH:x W^-WT, JRJ^W, Jft^PJ 

fmm^mummM. mmmu phpm &mm. r^mm 

?§AlttlWf!l ; :7K*«N ilftthy!?^ D-^~h-/K ^V±V^m<D^ 

mm ; warn* mmm. mm^m^^mm^pHmmm^mm^m 
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rims. &ps-£Wfr*-aass*£:LT, ^axf^ m&<DMMmmm*m 
t\ mtw. kasu m&ymm. m^m^m^t^mm-r^ 
T±ismi«^j <a * * ffi v> s r b &x % s„ 
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x^y-/U5 Om 1 4>fc:Tir hMkt^TH 3. 0 g^7i=/Vt K7^ 

U J — )V £ «9 LT, 1 1 . 3 g IrHfegit LT#fc 0 

6 7% 

12 7. 5~1 2 8. 5*0 



(1) jfiL«KPg*^^-X/K^f^M 

JB IS ^ ^/W^^R & L fc (Eur. J. Pharm. Sci. , 

12:215-222, 2001)„ jyfclft^te. «/h^MLWft&JMi =7 V hT* M^lf^ 
hSr^gftU Transwell TM V ©MBi^i^tt^i^f/V^^It 

JH,^!>iXjfiL^^^PUfcDMEM (DMEM+S) IcHH&t Lfc 0 Af^r^S: 
Wheaton /J^v^lf— ^ffiV>T#Uj^^-^-Y XlCt DfMtU 1 5 0 m<£> 

n is* y ^ Jrfc}fJELfCoJfo.W^DMEM+ S f M:fc5V^=i 9^ — 
MJ:/iXXK.tJ*DNA s e I "C 3 y'CtnffiifcU 2 0 0 /z n 

^■^-eiti&Lfco ^^Iffljfi^®^^ flGtfia^4to (i 0%DMSO2r£tpfl&JE 

^v-jfiL^ (FCS)) •flCS^U -8 0m#U, 

bot-f MS^Pr^Wister (Harlan, Zeist, The Netherlands) 

¥Htbfc 0 mmVtcBim%WrMkL>. DMEM^by/Vy-EDTAiHfc 
3 7 t^C^ ^ h UfCo ra^^r 1 2 0RXfi4 5 nm<Dl-^ vis *. yls=. 

•V^^tm.^ U /7^fy^ %mm^ y?** (Greiner, Alphen a/d Ri jn, 
The Netherlands) DMEM+ S ^"C 3 7°C1 0%CO 2 T"C*3 BlTO^bfco 
•fc©^ ^f*2 HfeKlSafcLfc. =y7/J/xyh©^ N J#§|fcW:l : 3© 
ftmikX'tf V — D — y i?ytg7 9 * = t MJ 7 s v-^- E D TA$:fflV^t§f^ U 
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# 2 m m m xtx u , m&m. m*Kx wmm-sm * l fc 

0% (v/v) hcf-f hHKb^«fi33J;t51 2 5 m g/m 1 ^?y VSrJn^L 

fcDMEM+s) fc^&u bat vxm^mjkWftBiMm. 

(Dm&mm £37 r-e 1 o % c o 2 Txt&m vtn 0 

Jls^y n ia.mmm^y'M'i., I Vl=7^^S Transwell y tf? 
^-h7^;^- (tStO. 33cm 2 ;7LtO. 4 jam ; Corning Costar, 
Cambridge, MA, USA) _blCp^Lfc 0 I?)7 0%3y7;^f (F^MlW^M® 
©4Xtt5 0t) O^T% MifMJiS^fy^-EDTA^l 

0 0 0Wm/7 * >VZ— (DMt7 i £kl£oT, M 

^ftufco F^MWft£d«te3 o, o o o^jia/'^^/w^— <Dm&x*Mmv 

fCo F^MLWft&$BJ&£:T;* hPt^T S^2Xfi3B^« 
12 5^ g/ml (D-^-y'^y y|rffi^LfcDMEM+ ST?, ^Uttf©2X«3 
0K«DMEM+SXfi:^b^(SP*>, 5 /z g/m 1 ©7^h7^7x!)^ 
8 m g/m 1 ©7hUyv'y, 2. 5/ig/ml©ltwyttMJ!)A s 3 1 
2. 5/jM©8- (CPT)) - c AMP, 17. 5^ 

M©RO-2 0-1 7 24, RTfl /t M©i h 7 ^ ^IVf 7 Lfc 

dmem+s) x«mmt£mmfct£z>-£x~i%mi.tz.o m^mMW^&.mm(Dmmi> 
mmKmmvtiAK 50% (v/ v ) 77>hDt^ MiKb^jfe^Jtt«ipufc 0 

tfZ>7/V$-Uyt^^-)- Y y !7^J£fci^S^TEER (Transcellar endothelial 
electrical resistance) b ©fBIH&III 1 ©^IH^^i~o T E E R 5 V 3#T$fc ^ 
!)t;V-ERS W^om:MERS0000 1) T*S0^b^„ 
(2) TEERWt^TNFa^WlLl^^f 
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±IBOjflL^ilP?*^^^«rfflV^T, TNF a (5 0 n g/mL) 

^TJV^fcte I L- 1 0 (5ng/mL) ^Bis liitt^TEERi: Lt^ 
y #T*t$ yt^-ERS (*^nm:MERS0000 1) -C&lJtbfco 
TNFafeit^IL-Uli Transwell™ 7 *{ JV^ — <DB B B ^it^T* /W<Z>S 
Jg*MBHe:»] bfc 0 (n = 3 % WSEM, *P<0. 0 5) £rHI 2 

•fo i2(Digl^P)^5J;5^ TNF a (5 On g/mL) *5 ±t5/*feW: 
IL1J5 (5 n g/mL) &1JU?LZ> r £ i 0 , T E E Rte^jtlC^ b*: 0 
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